Abstract Limenoscope is a web based database aiming at promoting the cultural heritage regarding ancient Greek harbours and disseminate the relevant information equally to the general public and to researchers with an interest in that particular cognitive field. The scope of the project is the realization of a database, where one can search for concise information relevant to the historical role, the topography, the morphology, as well as the technical works and installations of ancient harbours in the Mediterranean and the Black Sea. The Database started off with the registration of harbours located in the Aegean Sea and Cyprus, dating from Archaic to Byzantine times. Special emphasis is laid on the bibliographical update of the data forms of the harbour sites, as well as on the related references in ancient literature. The database enables the locating of these sites on a general map, where photographs, plans etc. are also archived. The principles of the database structure are briefly presented along with an example, that of the harbour of Phalasarna, among the harbours registered therein.
Introduction
Harbours are unique constructions built on the interface between land and sea which, by nature, is an unstable and ever-changing environment given the tectonic movements, sedimentation and sea-level changes that affect the coasts over the centuries. Ancient harbours played a unique role in commerce and cultural exchange since they were the sole gates of exported and imported goods in bulky consignments. The ancient road system was fairly primitive, since the construction and maintenance of such a network implied both large resources and a powerful central government. For this reason maritime was the preferred and economically sound mode of transport used in antiquity. The exchange of goods also enhanced the communication of news, ideas, knowledge, and consequently cultural and political inter-influence.
In almost all ancient Greek cities or states, and, beyond Greece, in the various cultures and political entities of the Eastern Mediterranean, every aspiration for political and economic strength had as a prerequisite the domination of the sea either in a commercial or military sense (see Casson, 1991, 3-54) . This can be seen since the Minoan thalassocracy well into the Athenian domination of the Aegean, the conflicts between Alexander's Successors and the wars among Rome and Carthage. A central role in these maritime cultures was played by the harbours that were developed so that ships of all types could be protected, serviced, repaired or built.
Harbours were a crucial part of the infrastructure of the ancient city and affected not only the short-term development of the economy or the military expansion of the cities, but promoted also the history and continuation of the "polis" as an economic and political entity (Blackman, 1982, 193-196) . It is justifiable to presume, therefore, that harbour works were carefully designed and constructed to best serve the needs of the city over a long period of time, whilst also being able to withstand the attacks of nature and man over this time span. However, this approach was not inherited by some of today's designers whose harbour projects not only lack a sensible approach to the needs of the area but burden, also, both the environment and the economy through excessive costs.
For the above reasons a research project entitled "Ancient Greek Harbours" was initiated aimed at providing a database accessible by internet whereby the historic, technical, and operational data of ancient Greek harbours would be available. The database, named Limenoscope, can serve both as a catalogue of ancient harbours and as a reference point for those interested in the relevant inception and technical aspects or even for those who today design similar installations. The database is available at www.limenoscope. ntua.gr and the general map with the harbour entries (as of 20 December 2006) can be seen in Figure 1 .
The geographical coverage is originally the Aegean Sea, but the intention is to be extended in the near future in order to cover harbours in the entire Mediterranean basin and the Black Sea. It is planned that ancient harbours in those areas will be included whether or not there have been archaeological studies for these. Indeed, efforts are being undertaken so that initially the harbours to be introduced in the database encompass those that have undergone full archaeological investigation (i.e., Amathus in Cyprus - Empereur (1995) , then those had undergone certain stage of survey and investigation (i.e. Zea harbour -Milchöfer (1881), 23 -72; Loven (2005) , and finally those that have simply been recorded (Salamis- Lolos (1995), 283-308) .
This article, in continuation of previous ones (Tassios, 2003; Ziros et al., 2003) , outlines the aims of the project and the structure of the database, giving a brief summary of the harbours that have already been incorporated, along with a brief description of the indexing process. Finally an example drawn from the base is presented with a tour of the Phalasarna inner harbour in western Crete.
Database
For the implementation of the harbour database, material concerning ancient sites was collected from ancient texts, modern research reports, photographs, maps, etc. It must be noted that research concerning the harbour sites of antiquity in Greece, and the rest of the Mediterranean basin, had not been as enthusiastic as would had been expected, especially when the number of sites studied is compared to the number of ancient harbours. As for marine archaeology, harbour installations have been largely ignored in favour of shipwrecks which offer a variety of artefacts undisturbed by time or man, in addition to being easier for a variety of technical reasons as compared to ancient harbours. Thankfully, this trend seems to have changed over the last few years with the influx of new archaeologists, whose interest in harbour sites reflects the importance of this area of research.
Following the initial compilation of material for the database, and after many discussions concerning the scope of the new web-site, the cataloguing process was formulated. The basic principle adopted was to follow a concise and standardised method describing each entry, placing emphasis on compiling extended bibliography so that, along with the general information to be given for each harbour, the user can have a comprehensive reading list at his/her disposal. Subsequently, the technical aspects of the web-site were streamlined, along with the development of software "Diavlos" which feeds the site with new data. The database allows the user to search and select any number of harbour sites that have been registered from a general map, and to view photographs and location maps. With the information written in both Greek and English, and through internet, the database aims at being accessible to the widest possible range of public. Translation of the material from Greek to English is already under way.
The database contains, up to now, information concerning sites from Greece and Cyprus, covering a time span from the Prehistoric to the Byzantine period (see Table 1 ).
Data forms-the harbour of phalasarna as an example
The data forms list information in the manner shown below. It is possible that some fields are left blank due to lack of relevant information. The aim, however, is to constantly supply the forms with relevant information when possible. In the following, the harbour of Phalasarna has been used as an example with the filled-in information placed under each heading. A general layout of the area can be seen in Figure 2 .
General features
The ancient city of Phalasarna is located in the middle of the west coast of Crete, by the tip of the Gramvousa cape. Pottery from the surrounding area proves that the city was already inhabited in the Middle Minoan period, while its development is depicted by the Archaic and Classical tombs discovered in the nearby area. The city was at its peak between the middle of the 4th century BC and the middle of the 1st century BC. During this period a "limen kleistos" (walled harbour) was constructed, coins were issued and naval trade and warfare was developed, exploiting the city's strategic position in-between 
General description
This concerns the description of the harbour installations and the relevant structures such as ship-sheds, stoae, stores, defensive structures, sanctuaries-temples, lighthouses, etc. The harbour of Phalasarna was established in an existing basin, which was dredged and reshaped. Access to the open sea was achieved by building a channel from the port to the sea that was also functioning as a drainage work. This channel was most probably walled and sealed by a chain, in order to create the "limen kleistos", as mentioned in Skylax (47). A second channel, intersecting the first one, discharged further north and was built probably for preventing siltation in the port. The main basin, 75 £ 100 m, was enclosed by walls and protected with at least four fortification towers. In the inner side of the walls quays equipped with mooring stones were built. A stone stepladder was also discovered. In the middle of the 2nd century BC a second port basin was created northern than the first one. Its entrance was built from the remainders of a fortification tower. A small canal (50 £ 50 cm) allowed water circulation. The quaywalls of this inner basin were used for mooring.
Technical features
The following fields are included in the database (in parenthesis the information for the Phalasarna harbour): 
Function and operations
Phalasarna bay seems to be active since the Middle Minoan period as a naval station, in the form of a natural protected basin communicating with the open sea. Around the middle of the 4th century BC works took place in the basin and the entrance, so the city of Phalasarna acquired a modern enclosed harbour that brought about its peak, being an important naval trading and warfare centre. Sea level rose in the harbour about 20 cm until the 2nd century BC and its functionality was thus affected, forcing builders to intervene and elevate the surrounding structures. After the 2nd century BC the port was used as a pirate hideout, which drew the Romans' attention and led to its destruction. Boulders found in the channel prove that the entrance was deliberately blocked, while stone bullets located in the basin are evidence of hostilities. Total annihilation occurred during the 4th century AD, probably in 365 AD, when the whole area rose by about 6.6 m due to a severe earthquake that caused also a tsunami. The city and the port were buried irreversibly by tectonic action.
Sources
The sources are classified in the following four categories in the database (in parenthesis the information for the Phalasarna harbour). given; see website; see mainly Hadjidaki, 1988 Hadjidaki, , 1996 Hadjidaki, , 2001 Frost and Hadjidaki, 1990; Pirazzoli et al., 1992) .
Pictures and plans
A page includes relevant pictures and plans given in bibliography with a reference to every certain source. There is also the possibility of showing the location of the harbour on a map of Mediterranean. Sample pictures are given in Figures 2-5.
Conclusions
A web-based database was developed pertaining to Greek ancient harbours. It contains technical and operational data, along with plans, photographs and extensive list of sources. The site is constantly updated with harbour sites. The geographical coverage includes at present the Aegean Sea and Cyprus, but the intention is to address all ancient Greek harbours in the Mediterranean and the Black Sea. The chronological span extends from Archaic period till Byzantine times. The database will cover needs of the general public, especially of those interested in ancient technology, as well as of engineers dealing with harbours. The latter would benefit from studying e.g. the general layouts of ancient harbours, that in many cases catered for two or more mooring basins depending on weather conditions, the exploitation of physical morphology protecting the sites, the size of the harbour as related to the hinterland, its interconnection with the corresponding city, etc. Also, the construction techniques and other features can be examined, as e.g. the use of hydraulic mortar, the combination of fortifications with external harbour works, environmental considerations such as avoidance of siltation, etc.
